I t has been demonstrated by the ever-to-be-lamented L aplace *, that in order to obtain the velocity of sound by calculation, Sir I saac N ewton's original expression 4" , v=V^, must be multiplied by the square root of the ratio between the specific heats of atmospheric air under a constant pressure and under a constant volume. In this formula V is the velocity of sound, g the intensity of gravitating force, p the atmospheric pressure, and D the density of the medium through which sound is transmitted ; the density of mercury being equal to 1.
The coefficient, which is to multiply the Newtonian formula, has been de duced by M. L aplace, first from MM. Laroche and B erardo's J experiments, next from those of MM. Clement and D esormes §, and finally from the more accurate investigations of MM. Gay-L ussac and W elter.
By introducing this correction, the velocity as deduced from calculation, was found to differ but little from what is actually obtained by experiment. But this difference between calculation and experiment, however small, was always such, that the observed velocity constantly exceeded that which was deduced by calculation.
The degree of accuracy with which experiments on the velocity of sound are now conducted, naturally led to a supposition that some of the elements of the theoretical formula were susceptible of a greater degree of correctness; and thus natural philosophers were rather inclined to attribute the difference between experiment and calculation to some deficiency of the analytical expression, than to error in the observation.
It has been shown in a recent volume of the Philosophical Transactions, that the experiments on the velocity of sound, made by Captain Parry in the polar regions, lead to the same conclusions with those made by Drs. M oll and Van B eek, under widely different circumstances ; and this coincidence would tend to confirm our doubts as to the correctness of some of the elements of the computation.
A very able experimentalist, M. D ulong, lately published some experiments on the specific heat of the gases*, in the investigation of which he recurs to L aplace's analytical formula. M. D ulong's reasoning is nearly this: If it be admitted that the velocity of sound in atmospheric air is obtained by multi plying the Newtonian formula by the square root of the ratio between the two specific heats of the air, under a constant pressure, and under a constant volume, it must follow, that this ratio, or the coefficient with whose square root the original formula must be multiplied, may also be deduced from the velocity of sound as given by observation. Accordingly, M. D ulong com puted this ratio or coefficient from actual observations on the velocity of sound, by the formula _ _VJ_ -D in which K is the ratio between the specific heat of air under a constant pressure, and the specific heat of air under a constant volume, whilst V is the velocity of sound as obtained by experiment.
The object of this paper is to compare the inquiries of M. D ulong with the experiments on the velocity of sound made by Drs. M oll and Van B eek, which were published in the Philosophical Transactions.
The following Table contains only such of the observations of Drs. M oll and Van B eek, in which the guns were fired on both stations exactly at the same moment, and in which the interval of time between the flash and the report was correctly observed at both extremities of the base. If the barometric pressure becomes , the temperature t Centigrade, the tension of aqueous vapor T, the density of the air becomes Finally, supposing V' the velocity of sound observed at a temperature t and a tension T, and V" the velocity of sound at zero Centigrade and dry air, we have
From these formulae the experiments of Messrs. M oll and Van B eek are calculated; the results of which are contained in the following Table. A Comparative Table of 
